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Flavor ontent of nuleon form fators
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The avor ontent of nuleon form fators is analyzed using two dierent theoretial approahes.
The rst is based on a phenomenologial two-omponent model in whih the external photon ouples
to both an intrinsi three-quark struture and a meson loud via vetor-meson dominane. The avor
ontent of the nuleon form fators is extrated without introduing any additional parameter. A
omparison with reent data from parity-violating eletron sattering experiments shows a good
overall agreement for the strange form fators.
A more mirosopi approah is that of an unquenhed quark model proposed by Geiger and Isgur
whih is based on valene quark plus glue dominane to whih quark-antiquark pairs are added in
perturbation. In the original version the importane of ss¯ loops in the proton was studied. Here
we present the formalism for a new generation of unquenhed quark models whih, among other
extensions, inludes the ontributions of uu¯ and dd¯ loops. Finally, we disuss some preliminary
results in the losure limit.
Keywords: Baryons, strange form fators, vetor meson dominane, quark models.
Se analiza el ontenido de extrañeza de los fatores de forma del nuleón usando dos métodos
teórios distintos. El primero está basado en un modelo fenomenológio de dos omponentes en que
el fotón se aopla tanto a una estrutura intrínsea de tres uarks omo a una nube mesónia a
través de la dominania de mesones vetoriales. Se determina el ontenido de sabor de los fatores
de forma del nuleón sin la neesidad de introduir algún parámetro adiional. Una omparaión
on datos reientes de experimentos de dispersión de eletrones on violaión de paridad muestra
un buen ajuste para los fatores de forma on extrañeza.
Un método más mirosópio es el de un modelo de uarks 'unquenhed' propuesto por Geiger
e Isgur on base en la dominania de uarks de valenia más gluones al ual se agregan pares de
uark-antiuark en perturbaión. En la versión original se estudió la importania de los lazos ss¯
para el protón. En este trabajo se presenta el formalismo de una nueva generaión de modelos de
uarks 'unquenhed' que, entre otras extensiones, inluye las ontribuiones de los lazos uu¯ y dd¯.
Finalmente, se disuten algunos resultados preliminares en el límite de erradura.
Desriptores: Bariones, fatores de forma extraños, dominania de mesones vetoriales, modelos de
uarks.
PACS numbers: 14.20.-, 13.40.Gp, 13.40.Em, 12.40.Vv, 12.39.-x
I. INTRODUCTION
Reent experimental developments have made it possible to determine the avor ontent of nuleon form fators. In
partiular the strange form fators of the proton an be obtained by ombining asymmetry measurements in parity-
violating eletron sattering (PVES) [1, 2, 3, 4℄ with either the eletromagneti form fators of the nuleon or with
neutrino-proton sattering data [5℄. The rst results from the SAMPLE, PVA4, HAPPEX and G0 ollaborations
have shown evidene for a nonvanishing strange quark ontribution, albeit small, to the harge and magnetization
distributions of the proton [6℄.
In the onstituent quark model (CQM), the proton is desribed in terms of a uud three-quark onguration.
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Therefore, nonvanishing strange form fators provide diret evidene for the presene of higher Fok omponents in
the proton wave funtion (suh as uud− ss¯ ongurations). The ontribution of strange quarks to the nuleon is of
speial interest beause it is exlusively part of the quark-antiquark sea. There is a wide variety of CQMs: e.g. the
Isgur-Karl model [7℄, the Capstik-Isgur model [8℄, the algebrai U(7) model [9, 10℄, the hyperentral model [11℄, the
hiral boson exhange model [12℄ and the Bonn instanton model [13℄. Any of these models is able to reprodue the
mass spetrum of baryon resonanes reasonably well, but all of them show very similar deviations for other properties,
suh as for example the eletromagneti and strong deay widths of ∆(1232) and N(1440), the spin-orbit splitting of
Λ(1405) and Λ(1520), the transition form fators of ∆(1232), N(1440), N(1520), N(1535) and N(1680), and the large
η deay widths of the N(1535), Λ(1670) and Σ(1750) resonanes whih are very lose to the threshold for η deay.
In [10℄ it was found that the main disrepanies our for the low-lying S-wave states, speially N(1535), Λ(1405),
Λ(1670), Λ(1800) and Σ(1750), whih have masses lose to the threshold of a meson-baryon deay hannel. All of
these results point towards the need to inlude exoti degrees of freedom (i.e. other than qqq), suh as multiquark q4q¯
or gluoni q3g ongurations. Another piee of evidene for quark-antiquark omponents in the proton omes from
measurements of the d¯/u¯ asymmetry in the nuleon sea [14℄.
The role of higher Fok omponents in the CQM has been studied theoretially in a series of papers by Riska et
al. [15℄ in whih it was shown that an appropriate admixture of some q4q¯ ongurations may redue the observed
disrepanies between experiment and theory for several low-lying baryon resonanes. In another CQM based approah
by Isgur and ollaborators, the eets of quark-antiquark pairs were inluded in a ux-tube breaking model based
on valene-quark plus glue dominane to whih qq¯ pairs are added in perturbation [16, 17℄. It was found neessary
to sum over a large set of intermediate states in order to preserve the suesses of the CQM, suh as for example
the OZI hierarhy [18℄. In [19℄, a possible hange of sign in the proton form fator ratio µpG
p
E/G
p
M is attributed to
the interplay between the ontribution from the elasti quark-photon vertex and the one from the pair prodution
proess, i.e. higher Fok omponents.
The aim of the present ontribution is to study the importane of quark-antiquark pairs in baryon spetrosopy. We
start by analyzing the available experimental data on strange form fators in a phenomenologial approah [20℄ based
on a two-omponent model of nuleon form fators in terms of an intrinsi struture (qqq onguration) surrounded
by a meson loud (qq¯ pairs) [21℄ from whih the avor ontent is extrated aording to a proedure rst introdued
by Jae [22℄. Next we present an unquenhed quark model whih is a generalization of the ux-tube breaking model
proposed by Geiger and Isgur [17℄. As a rst appliation, we disuss the avor deomposition of the spin of the ground
state otet and deuplet baryons in the losure limit.
II. TWO-COMPONENT MODEL
First we study the strange form fators of the nuleon in a phenomenologial two-omponent model [21, 23℄ in whih
it is assumed that the external photon ouples both to an intrinsi three-quark struture desribed by the dipole form
fator g(Q2) = 1/(1+ γQ2)2, and to a meson loud via vetor-meson (ρ, ω and φ) dominane (VMD). In the original
VMD alulation [23℄, the Dira form fator was attributed to both the intrinsi struture and the meson loud, and
the Pauli form fator entirely to the meson loud. In [21℄, it was shown that the addition of an intrinsi part to the
isovetor Pauli form fator, as suggested by studies of relativisti onstituent quark models in the light-front approah
[24℄, onsiderably improves the results for the neutron eletri and magneti form fators.
A. Strange form fators
Eletromagneti and weak form fators ontain the information about the distribution of eletri harge and mag-
netization inside the nuleon. These form fators arise from matrix elements of the orresponding vetor urrent
operators
〈N |Vµ|N〉 = u¯N
[
F1(Q
2) γµ +
i
2MN
F2(Q
2)σµνq
ν
]
uN . (1)
Here F1 and F2 are the Dira and Pauli form fators, whih are funtions of the squared momentum transfer Q
2 = −q2.
The eletri and magneti form fators, GE and GM , are obtained from F1 and F2 by the relations GE = F1 − τF2
and GM = F1 + F2 with τ = Q
2/4M2N .
Sine the intrinsi part is assoiated with the valene quarks of the nuleon, the strange quark ontent of the nuleon
form fators arises from the (isosalar) meson wave funtions
|ω〉 = cos ǫ |ω0〉 − sin ǫ |φ0〉 ,
2
|φ〉 = sin ǫ |ω0〉+ cos ǫ |φ0〉 , (2)
where |ω0〉 =
(
uu¯+ dd¯
)
/
√
2 and |φ0〉 = ss¯ are the ideally mixed states. Under the assumption that the strange form
fators have the same form as the isosalar ones, the strange Dira and Pauli form fators are expressed as the produt
of an intrinsi part g(Q2) and a ontribution from the meson loud as [20℄
F s1 (Q
2) =
1
2
g(Q2)
[
βsω
m2ω
m2ω +Q
2
+ βsφ
m2φ
m2φ +Q
2
]
,
F s2 (Q
2) =
1
2
g(Q2)
[
αsω
m2ω
m2ω +Q
2
+ αsφ
m2φ
m2φ +Q
2
]
, (3)
where the β's and α's are related to the two independent isosalar ouplings βω and αφ [20, 25℄
βsω = −βsφ = −
√
6
sin ǫ
sin(θ0 + ǫ)
βω ,
αsω = −
√
6
sin ǫ
sin(θ0 + ǫ)
(µp + µn − 1− αφ) ,
αsφ = −
√
6
cos ǫ
cos(θ0 + ǫ)
αφ . (4)
Here tan θ0 = 1/
√
2. The Dira form fator F s1 is small due to aneling ontributions of the ω and φ ouplings
whih arise as a onsequene of the fat that the strange (anti)quarks do not ontribute to the eletri harge
GsE(0) = F
s
1 (0) = β
s
ω + β
s
φ = 0.
The mixing angle ǫ an be determined from the deay properties of the ω and φ mesons as ǫ = 0.053 rad [26℄. Sine
the mixing angle is very small, it is worth examining the results for the strange Dira and Pauli form fators in the
absene of mixing. In the limit of zero mixing, the strangeness ontribution arises entire from the Pauli oupling of
the φ meson αsφ
F s1 (Q
2) → 0 ,
F s2 (Q
2) → 1
2
g(Q2)αsφ
m2φ
m2φ +Q
2
. (5)
B. Results
In the present alulation of the strange form fators, the oeient γ in the intrinsi form fator and the isosalar
ouplings, βω and αφ, are taken from a study of the eletromagneti form fators of the nuleon. Aording to
Eq. (4), the strange ouplings an be determined from the isosalar ouplings: βsφ = −βsω = 0.202, αsφ = 0.648 and
αsω = −0.018 [20℄.
Figs. 1 and 2 show the strange eletri and magneti form fators as a funtion of Q2. The qualitative features an
be understood in the limit of ideally mixed mesons, i.e. zero mixing angle (in omparison with the value of ǫ = 3.0◦
used in Figs. 1 and 2). In this ase, aording to Eq. (5) the Dira form fator vanishes. Hene the strange eletri
and magneti form fators redue to
GsE → −τF s2 ,
GsM → F s2 . (6)
The strange eletri form fator is small sine, for the range of Q2 in Fig. 1, the ontribution from the Pauli form
fator is suppressed by the fator τ = Q2/4M2N .
The theoretial values are in good agreement with the reent experimental results of the HAPPEX Collaboration
in whih GsE was determined in PVES from a
4
He target [3℄, as well as with the result from an analysis of the world
data GsE(Q
2 = 0.1) = −0.005±0.019 [3℄ and from a lattie QCD alulation GsE(0.1) = −0.009±0.005±0.003±0.027
[27℄.
The strange magneti form fator GsM = F
s
1 + F
s
2 is positive, sine it is dominated by the ontribution from the
Pauli form fator. The SAMPLE experiment measured the parity-violating asymmetry at bakward angles, whih
allowed the strange magneti form fator at Q2 = 0.1 (GeV/)2 to be determined as GsM = 0.37± 0.20± 0.26± 0.07.
3
0.0 0.5 1.0
-0.2
0.0
0.2  present Pate
 HAPPEX
 global fit
 lattice
 
 
G
s E
Q2 (GeV/c)2
FIG. 1: Comparison between theoretial and experimental values of the strange eletri form fator. The experimental values
are taken from [3℄ (squares), a global t [3℄ (irle) and [5℄ (triangles). The result from lattie QCD is indiated by a star [27℄.
An analysis of the world data at the same value of Q2 gives GsM = 0.18 ± 0.27 [3℄. The other experimental values
of GsE and G
s
M in Figs. 1 and 2 were obtained [5℄ by ombining the (anti)neutrino data from E734 [28℄ with the
parity-violating asymmetries from HAPPEX [3℄ and G0 [4℄. The theoretial values are in good overall agreement with
the experimental ones for the entire range 0 < Q2 < 1.0 (GeV/)2.
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FIG. 2: Comparison between theoretial and experimental values of the strange magneti form fator. The experimental values
are taken from [1℄ (square), a global t [3℄ (irle) and [5℄ (triangles). The result from lattie QCD is indiated by a star [31℄.
The strange magneti moment is alulated to be positive
µs = G
s
M (0) =
1
2
(αsω + α
s
φ) = 0.315µN , (7)
in units of the nulear magneton, µN = e~/2MNc. This value is in agreement with that of a reent analysis of
the world data on strange form fators in the range of 0 < Q2 < 3 (GeV/)2 whih gives µs = 0.37 ± 0.79 µN [6℄.
We note that the latter evaluation did not inlude the new HAPPEX data from [3℄. Theoretial alulations of the
4
❜ ❜ ❜
❜ ❜ ❜ r ❜
❆
❆
❆
❆
❆
❆
✁
✁
✁❆❆✁✁
q1 q2 q3
q1 q2 q q¯ q3
❜ ❜ ❜
❜ ❜ ❜ r ❜
  
❆
❆
❆
❅❅
❆
❆
❆
✁
✁
✁❆❆✁✁
q1 q2 q3
q2 q1 q q¯ q3
❜ ❜ ❜
❜ ❜ ❜ r ❜
✟✟
✟✁
✁
✁
❅❅
❆
❆
❆
❅❅
❆
❆
❆ ❆❆✁✁
q1 q2 q3
q2 q3 q q¯ q1
❜ ❜ ❜
❜ ❜ ❜ r ❜
✟✟
✟✁
✁
✁
❆
❆
❆
❍❍
❍❆
❆
❆ ❆❆✁✁
q1 q2 q3
q3 q2 q q¯ q1
❜ ❜ ❜
❜ ❜ ❜ r ❜
  
❆
❆
❆
  
✁
✁
✁
❍❍
❍❆
❆
❆ ❆❆✁✁
q1 q2 q3
q3 q1 q q¯ q2
❜ ❜ ❜
❜ ❜ ❜ r ❜
❆
❆
❆
  
✁
✁
✁
❅❅
❆
❆
❆ ❆❆✁✁
q1 q2 q3
q1 q3 q q¯ q2
FIG. 3: Quark line diagrams for A→ BC with q1q2q3 = uud and qq¯ = ss¯
strange magneti moment show a large variation, although most QCD-inspired models seem to favor a negative value
in the range −0.6 . µs . 0.0 µN [29℄. Reent lattie-QCD alulations give small values, e.g. 0.05 ± 0.06 [30℄ and
−0.046± 0.019 [31℄.
Most experimental data on strange form fators orrespond to a linear ombination of eletri and magneti form
fators GsE+ηG
s
M . In [20, 25℄ it was shown that the alulated values in the two-omponent model are in good overall
agreement with the experimental data from the PVA4 [2℄, HAPPEX [3℄ and G0 ollaborations [4℄. Finally, a avor
deomposition of the nuleon eletromagneti form fators shows that the ontribution of the strange quarks to the
proton form fators is small, being of the order of a few perent of the total [25℄.
Another reent extension of the two-omponent model of the nuleon has been to the transition form fators
of baryon resonanes [32℄. The two-omponent model has the disadvantage that its appliability depends on the
availability of a good and reliable set of experimental data to be able to determine the oeients in the Dira and
Pauli form fators. The ouplings between the intrinsi struture and the quark-antiquark pairs are obtained in a
phenomenologial rather than a dynamial way, in whih these ouplings would be the result of a spei interation
term. In the next setion, we disuss the ux-tube breaking model, in whih the eets of the higher Fok omponents
are inluded via a
3P0 oupling mehanism.
III. FLUX-TUBE BREAKING MODEL
In the ux-tube model for hadrons, the quark potential model arises from an adiabati approximation to the gluoni
degrees of freedom embodied in the ux tube [33℄. The impat of quark-antiquark pairs in meson spetrosopy has
been studied in an elementary ux-tube breaking model [16℄ in whih the qq¯ pair is reated with the 3P0 quantum
numbers of the vauum. Subsequently, it was shown by Geiger and Isgur [18℄ that a "miraulous" set of anellations
between apparently unorrelated sets of intermediate states ours in suh a way that they ompensate eah other
and do not destroy the good CQM results for the mesons. In partiular, the OZI hierarhy is preserved and there
is a near immunity of the long-range onning potential, sine the hange in the linear potential due to the reation
of quark-antiquark pairs in the string an be reabsorbed into a new strength of the linear potential, i.e. in a new
string tension. As a result, the net eet of the mass shifts from pair reation is smaller than the naive expetation
of the order of the strong deay widths. However, it is neessary to sum over large towers of intermediate states to
see that the spetrum of the mesons, after unquenhing and renormalizing, is only weakly perturbed. An important
onlusion is that no simple trunation of the set of meson loops is able to reprodue suh results [18℄.
The extension of the ux-tube breaking model to baryons requires a proper treatment of the permutation symmetry
between idential quarks. As a rst step, Geiger and Isgur investigated the importane of ss¯ loops in the proton by
5
taking into aount the ontribution of the six dierent diagrams of Fig. 3 with qq¯ = ss¯ and q1q2q3 = uud, and by
using harmoni osillator wave funtions for the baryons and mesons [17℄. In the onlusions, the authors emphasized:
It also seems very worthwhile to extend this alulation to uu¯ and dd¯ loops. Suh an extension ould reveal the origin
of the observed violations of the Gottfried sum rule and also omplete our understanding of the origin of the spin
risis. In this ontribution, we take up this hallenge and present the rst results for some generalizations of the
formalism of [17℄ whih make it now possible to study the quark-antiquark ontributions
• for any initial baryon resonane
• for any avor of the quark-antiquark pair
• for any model of baryons and mesons, as long as their wave funtions are expressed on the basis of the harmoni
osillator.
The problem of the permutation symmetry between idential quarks has been solved by means of group-theoretial
tehniques. In this way, the quark-antiquark ontribution an be alulated for any initial baryon q1q2q3 (ground
state or resonane) and for any avor of the quark-antiquark pair qq¯ (not only ss¯, but also uu¯ and dd¯).
✑
✏
✢
✜
B C
FIG. 4: One-loop diagram
Here we adopt the unquenhed quark model of [17℄, whih is based on an adiabati treatment of the ux-tube
dynamis to whih the qq¯ pair reation with vauum quantum numbers is added as a perturbation. The pair-reation
mehanism is inserted at the quark level and the one-loop diagrams are alulated by summing over a omplete set
of intermediate states (see Fig. 4). Under these assumptions, the baryon wave funtion is, to leading order in pair
reation, given by
| ψA〉 = N

| A〉+ ∑
qBClJ
∫
d~k | BC~k lJ〉 〈BC
~k lJ | h†qq¯ | A〉
MA − EB − EC

 , (8)
where h†qq¯ is the
3P0 quark-antiquark pair-reation operator [17℄, A is the initial baryon, B and C denote the inter-
mediate baryon and meson,
~k and l the relative radial momentum and orbital angular momentum of B and C, and
J is the total angular momentum ~J = ~JBC +~l = ~JB + ~JC +~l. The sum over q denotes the sum over all avors of the
qq¯ pair.
In general, matrix elements of an observable Oˆ an be expressed as
O = 〈ψA | Oˆ | ψA〉 = Ovalence +Osea , (9)
where the rst term denotes the ontribution from the valene quarks
Ovalence = N 2〈A | Oˆ | A〉 (10)
and the seond term that from the quark-antiquark pairs
Osea = N 2
∑
qBClJ
∫
d~k
∑
q′B′C′l′J′
∫
d~k ′
〈A | hq′ q¯′ | B′C′~k ′ l′J ′〉
MA − EB′ − EC′
〈B′C′~k ′ l′J ′ | Oˆ | BC~k lJ〉 〈BC
~k lJ | h†qq¯ | A〉
MA − EB − EC . (11)
6
The sum in Eq. (11) is over a omplete set of intermediate states, rather than just a few low-lying states. Not only
does this have a signiant impat on the numerial result, but it is neessary for onsisteny with the OZI-rule
and the suess of CQM's in hadron spetrosopy. We have developed an algorithm based upon group-theoretial
tehniques to generate the intermediate states with the orret permutational symmetry for any model of hadrons.
Therefore, the sum over intermediate states an be perfomed up to saturation, and not just for the rst few shells as
in [17℄.
A. Closure limit
The evaluation of the ontribution of the quark-antiquark pairs simplies onsiderably in the losure limit, whih
arises when the energy denominators do not depend strongly on the quantum numbers of the intermediate states
in Eq. (11). In this ase, the sum over the omplete set of intermediate states an be solved by losure and the
ontribution of the quark-antiquark pairs to the matrix element redues to
Osea ∝
∑
qq′
〈A | hq′ q¯′ Oˆ h†qq¯ | A〉 . (12)
Espeially when ombined with symmetries, the losure limit not only provides simple expressions for the relative
avor ontent of physial observables, but also an give further insight into the origin of anellations between the
ontributions from dierent intermediate states.
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FIG. 5: Ground state deuplet baryons
As an example, we disuss some preliminary results for the operator
∆q = 2〈Sz(q) + Sz(q¯)〉 , (13)
whih determines the fration of the baryon's spin arried by eah one of the avors u, d and s. First, we onsider the
ground state deuplet baryons with
410[56, 0+]3/2 of Fig. 5. Sine the three-quark onguration of the ∆ resonanes
does not ontain strange quarks, the ontribution of the ss¯ pairs to the spin ∆s vanishes in the losure limit. The
same holds for the ontribution of dd¯ pairs to the ∆++, Σ∗+, Ξ∗ 0 and Ω− resonanes, and that of uu¯ pairs to the
∆−, Σ∗−, Ξ∗− and Ω− resonanes. Moreover, in the losure limit the relative ontribution of the quark avors from
the quark-antiquark pairs to the baryon spin is the same as that from the valene quarks
∆usea : ∆dsea : ∆ssea = ∆uvalence : ∆dvalence : ∆svalence . (14)
This property is a onsequene of the spin-avor symmetry of the ground state baryons and holds for both the deuplet
with quantum numbers
410[56, 0+]3/2 and the otet with
210[56, 0+]1/2. Table I shows the relative ontributions of∆u,
∆d and ∆s to the spin of the ground state baryons in the losure limit. At a qualitative level, a vanishing losure limit
explains the phenomenologial suess of CQMs. As an example, the strange ontent of the proton whih vanishes in
the losure limit is expeted to be small, in agreement with the experimental data from PVES (for the most reent
data see [3, 4℄). Moreover, the results in Table I impose very stringent onditions on the numerial alulations, sine
eah entry involves the sum over a omplete set of intermediate states. Therefore, the losure limit provides a highly
nontrivial test whih involves both the spin-avor setor, the permutation symmetry, the onstrution of a omplete
set of intermediate states and the implementation of the sum over all of these states.
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TABLE I: Relative ontributions of ∆u, ∆d and ∆s in the losure limit to the spin of the ground state otet and deuplet
baryons
qqq 28[56, 0+] ∆u : ∆d : ∆s 410[56, 0+] ∆u : ∆d : ∆s
uuu ∆++ 9 : 0 : 0
uud p 4 : −1 : 0 ∆+ 6 : 3 : 0
udd n −1 : 4 : 0 ∆0 3 : 6 : 0
ddd ∆− 0 : 9 : 0
uus Σ+ 4 : 0 : −1 Σ∗+ 6 : 0 : 3
uds Σ0 2 : 2 : −1 Σ∗ 0 3 : 3 : 3
Λ 0 : 0 : 3
dds Σ− 0 : 4 : −1 Σ∗− 0 : 6 : 3
uss Ξ0 −1 : 0 : 4 Ξ∗ 0 3 : 0 : 6
dss Ξ− 0 : −1 : 4 Ξ∗− 0 : 3 : 6
sss Ω− 0 : 0 : 9
IV. SUMMARY, CONCLUSIONS AND OUTLOOK
In summary, we have disussed the importane of quark-antiquark pairs in baryon spetrosopy. A diret handle
on these higher Fok omponents is provided by PVES experiments, whih have shown evidene for a nonvanishing
strange quark ontribution, albeit small, to the harge and magnetization distributions of the proton.
In the rst part of this ontribution, we reviewed an analysis of the reent data on strange form fators in a
phenomenologial two-omponent model whih onsists of an intrinsi (valene quark) struture surrounded by a
meson loud (quark-antiquark pairs) [20℄. It is important to note that the avor ontent of the nuleon form fators
is extrated without introduing any additional parameter. All ouplings were determined from a previous study of
a simultaneous t to the eletromagneti form fators of the nuleon (as a matter of fat, the stati ondition on the
strange eletri form fator GsE(0) = 0 puts an additional onstraint on the parameters, thus eetively reduing the
number of independent parameters by one [20℄). A omparison with reent data from PVES experiments shows a
good overall agreement for both the strange eletri and magneti form fators for the range of 0 < Q2 < 1 (GeV/)2.
Therefore, one may onlude that the two-omponent model provides a simultaneous and onsistent desription of
the eletromagneti and weak vetor form fators of the nuleon. Future experiments on parity-violating eletron
sattering at bakward angles (PVA4 and G0 [34℄) and neutrino sattering (FINeSSE [35℄) will make it possible to
disentangle the ontributions of the dierent quark avors to the eletri, magneti and axial form fators, and thus
to gain new insight into the omplex internal struture of the nuleon.
In the seond part, we disussed the rst results from a more mirosopi approah to inlude the eets of the
quark-antiquark pairs. The method is based on the dominane of valene quarks and gluon dynamis to whih the
qq¯ pairs are added as a perturbation. The ensuing ux-tube breaking model was originally introdued by Kokoski
and Isgur for mesons [16℄ and later extended by Geiger and Isgur to ss¯ loops in the proton [17℄. In this ontribution,
we presented a new generation of unquenhed quark models for baryons by inluding, in addition to ss¯ loops, the
ontributions of uu¯ and dd¯ loops as well. As an illustration, we applied the losure limit of the model - in whih all
intermediate states are assumed to be degenerate - to the avor deomposition of the spin of the ground state otet
and deuplet baryons. In this ase, it was found that the relative ontributions of the quark avors from the qq¯ pairs
are the same as that from the valene quarks.
The present formalism is, obviously within the assumptions of the approah, valid for any initial baryon, any avor
of the qq¯ pairs and any model of hadron struture. In future work, it will be applied systematially to study several
problems in light baryon spetrosopy, suh as the spin risis of the proton, the eletromagneti and strong ouplings,
the eletromagneti elasti and transition form fators of baryon resonanes, their sea quark ontent and their avor
deomposition [36℄.
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